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used in the power plant of an' automotive vehicle, 
said mechanism including a.pressure, differential 
operated:mutor controlled-by a .valve mechanism 
oehich is automatically operative to effect a clutch: 
 plate loadig operatlon  of th clutch. Control. 
mechanism:th degree of.loading Neing dependent «. 
upen factors including: Vhe degree of gaseous 
pressure within: the intake manifold of the en- 
girïe of thevehicle andthe'speed of said engine 
10 ttiemechanism being automatically operativeto: 
quick]F and substantiallyincrease: the loading of: 
the clutch plates when the engine speed: is sud. 
denly iIcreased: 
Yet another:object- of, my invention is to pro- 
15 vide power:' means for operating the friction 
clùtch of: an automotiVe vehicle said power means 
including a single acting pressure' differentlal: 
operated motor controlled by a. power operated 
three-way valve having fluid tansmitting' con. 
20, nections-with ttmatmosphere, a :source.of vacuum, 
and the motor; the connection with tle atmos 
phere being controlledl by a power:operated.three-. 
way. valve operable to control the gaseous 
sure wiVhin tt]e motor in its operation of con- 
25»trolling Vli engagementofthe clutch. 
ï further object of my invention is o  provide 
apressure balanced:valve mechanism adaptedtb,. 
be-included« as'part of the mechanism forop- 
erting the:friction, clutch ofan utomotive 

This  ilvention relates : in:, generL toï power' 
means:' for' operatg . the friction  cluh« of  an 
autOmotive vehielè aud in pivul , cttch 
operatig présure, diffëmntial' ra: per 
means oentrolled-:in, pa .5y: an . oraion' ofç the: 
ege, thevefiiclë 
one  the.,principa: obj::of:m ventin  
to;pmvide a" clùtch ,control: mechasm inlùd 
a pressure dérentit , orad:morï cuntro]led: 
by vatVemechnisms inclUdin« hray pres- 
sure-balanced  fbllówup.val/e:wfiie is oraive  
i-ac cordance-.wih he speed.o ftheengine: 
Anothe r object  of my:inventionisto provie 
in the wer plhnt of : n,aumove vehicle lU -- 
cluding,a frictioncl; a changesp traus 
mission, and an accelemOr; vacuoperad 
cttc , contml, mechaniSm compiing a single 
acting motor; saidmotorbeingcontrol.in parç '- 
by  a', pressu balnced, thr' valV-wiC- 
actuted:bymea inclUdg.aprsure 
til  operatëd: mor the opation', of  te: vl  
beg als-conll:-par 5y another press 
diffential operad motor 
Yet another obj,ect of my inventiiS ,o, 
vide,powermeans for oratgtheriCtienclutch 
of an .automotive:vehicl saidpower-meansse - 
ing  effëct" two  stagsofclh engging, more-, 
men  of : the:diçe element' of the  clu  as: 
moves in, engagement  thte,-dr.g elëment. 

of:' the clutctï said two  stage operatïon of: the  .3ihicle-' said vïlve, mechanism including a three-- 
clutcti  driven element:beingeffected]: . tlrott]e, par:three-way valve two of the parts, of. 
opening- movement  of  the acelrtorand:byen- ter:wlve being power' operated. 
gine.speed controlled means.  Yet another object ofmy invention is to prou: 
Yet-anotllerobj.ect  ofïmy-inventior-iS:topro - vide; in a:power,operated clutch controlmecha.,' 
vide; in:,thepowerplantof:arr, automotive-vehicle:3ïnism for opezating the friction clutch of ' an 
including a friction  ctutCh ara acceleraór and: automotivevehicle;:apressure balanced three-way 
a tlïree-speedforward:andreverse,transmiSsióni valve-mechanism operative in partïby a.pressure: 
power  means-for olerating ttiectthincluding  differential operated motor which is operative 
a'pressurediffërentialoperatëdmot'oroperaiVely to'effécta:clutch engaging operation ofttïe valve 
connected, t the clïitch valve means,fï)z: con* 4o»mecl]anism when the intake manifold:vacuum»of 
trolling theoperatién of'saidmotOr.inclflding a- theengini'of, the vehiclé is suddenly decreased 

threeway vlVe controlled byvetïictC,speedre«. 
sponsive,governor theaccelerator and ttie »clïange  
speed OErausmiSsion, and:firtherincluding.,attiree - 
way bIéed:vafve controllêd'by the ccelerator-and 
a plralïtF o  pressure :' differeïïtial operated  
motors; sa.id: power-mens being operatiVe fo dis- 
engage ttïe: clutch by.-the release:of:th accetCator 
wten  the transmissiOn:::iS:established-:in any:gear: 
except tïigbgear and also operativeto'disengage  
tlie »- clutch» wlen the. transmission is:estïlistied" 
in- tfigh, gear, by the operationï of ttle governor 
and the acceleratOr 

Tlle:above and other objects and, féatures of 
the inenti'on.will appear more fïlly hereinafter  
froma consideration of the following description, 
4,talen - in  consideration with the accompanying 
dïawingS'wherein one embodiment of the' inven. 
tiol:isillustrated byway of example. 
Figure 1  is a  diagrammatic view. disclosing the , 
clutch controlçmechanism of my invention; 
Figure 2 isa longitudinal view of the three- 
part three-waybleed valve mechanism consti, 
tuting theprincipal fêature ofmy invention;, ald. 
lïgure 3 is a sectional'view disclosing details of « 

Yét anottier- object-of: my: invention is to-pro- the:poweroperated three-way valve:of myinver- " 
vide' a clutch' conrol. metianism, afl-aptedç  to .le :- : tion.. 
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Describing now that embodiment of my inven- 
tion disclosed in the several figures of the draw- 
ings the principal elements thereof consist of a 
Single acting vacuum motor (} comprising a cas- 
ing 2 and a power e]ement such as a piston, hot 
shown, which is connected toa friction clutch, 
hOt shown, of a conventiona] design, that is, one 
including driving and driven etements. One end 
of the casing of the motor, a portion of the body 
thereof and the power etement together out]ine 
a controt chamber, the gaseous pressure within 
said chamber being controtted to controt the op- 
eration of the motor. The force transmitting 
means interconnecting the power element of the 
motor with the clutch preferably inctudes a flex- 
ible cabte 14 connected toa crank 18 and said 
crank is fixedty connected toa shaft I) which is 
connected to the clutch. A foot operated ctutch 
pedal 26, contactable with a flange 2! extending 
from the crank 16, is atso preferably inctuded 
in the clutch operatin mechanism. 
One end of the motor J0, that is, the end of 
the same constituting a part of the aforemen- 
tioned power compartment of the motor, is con- 
nected by a conduit 22 to a compartment 24 of a 
power operated three-way valve unit indicated as 
a whole by the reference numeral 26 and dis- 
closed in detail in Figure 3. A compartment 
of said three-way valve unit 26 is connected, by 
a conduit 13, with a port 25 of a power operated 
three-part three-way bleed controt valve unit in- 
dicated as a whole in Figures 1 and 2 by the ref- 
erence numeral 5; and the aforementioned com- 
partment 24 is connected, by a conduit 17, with 
a conduit J6 which conduit interconnects the air 
bleed valve 15 with a vacuum tank 6, said tank 
being connected, by a conduit 7, with the intake 
manifold 2! of the infernal combustion engine 
23 of the vehicle. 
Describing now the detaits of the power oper- 
ated three-way bteed valve !5, the casing 2) of 
said valve, constituting one of the, three parts 
thereof, is provided with ports 3{} and 3! venting 
the interior of the valve to the atmosphere; and 
said casing is also provided with a port 32 adapted 
to be connected with the vacuum tank 6 by means 
of a conduit 3{}'. As is disctosed in Figure 1 the 
latter conduit is connected to the conduit 
As is disclosed in Figure 2 the. base of each of the 
ports 25, 30, 3i, and 32 is connected with an 
annutar recess within the valve casing. The 
vacuum connection to the port 32 is controtted 
by a power operated vacuum cutin valve 33; and 
the power means for operating the latter valve 
includes a solenoid 34 and a spring 3§ the valve 
being biased to its closed position by the spring 
and opened by the so]enoid when the latter is 
energized. 
The valve casing is bored to receive a steeve 
36 constituting a second part of the three-part 
bteed valve said s]eeve being provided with ports 
37, 38, and 39 adapted to register respectively, 
with the aforementioned recesses registering with 
the valve ports 30, 25, and 32. The s]eeve 36 is 
actuated by the power element 40 of a pressure 
differential operated vacuum suspended motor 
41 ; and one of the two parts of the casing of said 
motor is flxedly secured to the valve casing 23. 
A spring 42. within the motor 4! serves to more 
the power e]ement 40 into contact with stop 53' 
secured fo the outer section of the motor 41 ; and 
an adjustable bleed valve 43 serves to control 
the flow of air through a duct 44 said duct inter- 
connecting chambers 45 and 46 of said motor. 
A conduit/ 47 serves to interconnect the motor 

4 
chamber 46 with te vacuum conduit19. Com- 
ptetng te description of te bleed valve 15 the 
third parttereoï consists of a spool shaped mem- 
ber 46 slidingly mounted witin te valve sleeve 
5 38 said member being provided wit recesses 49 
and 50 adapted t register respectvety, with 
valve ports 37 and 39 in te valve sleeve 38; and 
as witl be broughtoutin te description t fol- 
tow one or te oter of the recesses 49 and 50 
10 registable wit the port3. A spring 51, inter- 
: pbsed between one end of te sleeve 38 and one 
end of the valve member 43, serves t bias the 
later member fo a positon whereby te port33 
registers wit the recess 50. 
15 Describing now te power means for actuatng 
the valve member 48 tere is provided a to mo- 
tred pressure differentat operated motor unit 
52 comprising casing members ,3 and 54 having 
secured beteen tem power etements 55 and 56. 
20 The motor casing member 54 is secured to the 
valve casing 23 tereby mountng te power unit 52 in positon t actate te valve member 43. 
A central chamber 55' of te unit52 is vented 
t the atmosphere via ports 56', and compart 
25 ments 57 and 53 of said unit are connectd re- 
spectively to an engine driven watr pump 
Figure 1, and the valve port25, via a conduit 
80 and a duct1 in te body of te valve casing 
23 te duct 61 being disctosed in doted lines 
30 in Figure 2. A teaf spring 85, te tnsion of 
which may be adjustd by a set screw 83, serves 
fo bias the power elements 55 and 58 t te left 
Figure 2. A pin 84, interconnectng the power 
etements 55 and §8, abuts one end of the valve 
35 member 46 te lattr being moved int contct wit said pin by te spring 
There is provided, by the unit 52, power means 
for actuating the valve member 48 fo provide 
pressure balanced three-way bleed valve. The 
40 force exerted by te pressure differentiat oper- 
atd power elements 55 and 58 operat in one 
directon, thatis, to te right Figure 2, fo bal- 
ance te force exerted by the spring 5! in the 
opposite direction. 
45 Completng the descripton of the clutch con- 
trot mechanism constituting-my inventon the 
acceterator 88 of the vehicle is connected to a 
trottle operating crank 87 by te several links 
and belt crank tevers disclosed in Figure 1; and 
0 as will appear from the description fo follow one 
feature of my inventon lies in te provision of 
a tostmoton connection 83 in this trotle to 
acceterator connecton. 
Describing now the electicat control mecha- 
5 nism of my invention, as is disctosed in Figure 1, 
the sotenoid 34, which togeter wit the spring 
35 operats the vacuum cutin valve 33, is con- 
trolled by a grounded shift rail operated switch 
70 and by a grounded vehicle speed responsive 
(0 governor operated switch 72 which is electically 
connected in parallel with the swith 70. The 
latter switch is biased to it ctosed position by a 
spring 70' and is opened by the tansmission, 
preferably, te second and higt gear shift rait 
65 tereof, when te transmission is established in 
its high gear setting. The armature 73' of a sole- 
noid 74 is operative to actuate a valve member 
76 of the three-way valve 28 said armature being 
controlted by the aforementioned grounded 
'0 swithes 70 and 72 and by an accelerator oper- 
ated breaker swith 73. As is dLsctosed in ig- 
urel te later switch is etectrically connected 
in series wit the solenoid 74 and the switches 
70 and 72. The construction of the swith 
? and its connecton, with. te accelerator is such 
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that :the saine is closed when ihe accelers,tmr 
eleased .and :opened just :prier to £i  all 
of £he "lest 'motO:on of'the connecn 8. s 
disclosed in gae : 1 £ke :s.otenoi $ and 
re electrictly connec£ed .te he grennded t- 
tery '' proiding a source of elec.al energy 
or the electrical £o%rols :ot my ipention 
»Descbing now :tie comptee :opeton çof .he 
meChanism onstituing my invention nd 
denlly compleçiag the .descrp£ien er 
thereof net heretofore described, when -t - 
celemtor : is released te close e .t.etfle .of 
the ïnterugt combuson en,ne , »oEe iutake 
man.ed :2:i ,of sai: engine is parally 
uaed te-in .rn evaca%e :the acnum':k 
ere is thus provided a soce of ,vacuum for 
energizing "the motor  . %o disengage the 
tlon clutch of 'the vehicle; and this oDetion 
Js .effected h 'th release of the :aoeelertor 
te close the switch $, and either a closg 
the tranission controlled switch  o a slo- 
ing d0 of the vecle below govemur :seed te 
close the switch 2, either of said oetio ef- 
fecting an energization 'of the solenoid g 
open the valve . If Js te be noted here that 
the parts of the mechanism are se cunstrncd 
and arranged that he bleed valve I and the 
means for operaing the saine asme, af .this 
rime, the relative positions disclosed in re-2. 
Explaing the latter operation when he valve 
 is opened as a :relt of he enegation 
the solenoid  the motor  is energized  dis- 
engage the clutch; and at the 'same rime the 
solenoid 3 is energized te open th¢ vcuum 
cutinvalve 33 thereby connecting .the vle port 
32 with the source of vacuum £he latter ora- 
tion relting in au energization of he mor 
 te more the valve member .8 te the right te 
its lapped osition, thaç-is, the position d.closed 
in Figure 2. The several forces actiug upon the 
valve member 8 te effect his laçping opera- 
tion are described in etail hereinafter. 
Te initiate-a clutch engaging opera$ion of the 
power means of my invention, that is, effet ,the 
first s£ae f clutch-engaging operatio of the 
motor I, the driver depresses the accelerator 
te open the switch 3 it being remembered at 
the throttle is net opened during this operaion; 
and said operation effects a de-energization of 
the solenoid  hereby permitting a spring 
te close the valve 6, that is, c¢ect .the con- 
troI compartment of the motor  with the port 
2 of the bleed valve . vi the condui  and 
22. A continued deression of the accelemtor 
serres te open the throttte and ts operation 
serres, by virtue o the increase in pressure ex- 
erted by the fluid in the comartment , 
again more the wlve member 8 -te he .right 
thereby venting he compartment 8 te the 
mosphere. ming that the iver then mo- 
menrfly arres the throttle openinz .movement 
of the accelerator the valve member  .wfll then 
be moved te the left te aguin tap :the valve this 
operation being effecte by £he reduction of the 
pressure ,acting te more the d-iaphragm 6 te 
the right, and the resultant oeration of the 
spring ç its ouraton of basing the valve 
member ¢8 te the left. 
As te this valve laping first stage operation 
an important feature of my invention lies 
the construction arrangement and adjstment 
of the parts of the valve lS, inctuding the set- 
ring of the spring 6 and the force exert by 
the water witn the compartment , .te to- 
matically effect this operation :of-the vlve; :ad 

it.is to be :remembered .that during the opera- 
tion .of engaging the .clutch, that is the opera- 
tion ::new .heing described, the gaseous pressure 
wthin he .comlmrtment .8 of the unit 52 and 
the gaseous pressure wi£hin the control com- 
par.tmerït of the motor D are the saine at all 
times. The isar .of he mechanism are .pref- 
erbl,y so constmcted and :arranged and se op- 
ertive that :the first "stag.e of the clutch engag- 
ing operation, tha.t ms, ..mövement of the driving 
elutch plate, is 'ferminated just prier te .the 
COl%tacting .of the alutch plates; :and the valve :48 
is :au%omatically iapped when this occurs. 
New o off cet the :al important controlted en- 
gagement of the clutCh .plates, %bat is, te effect 
the second stage .Clutch engaging operation of 
the lwer means of my invention, the driver 
continues the depresion o'f the accelerator there- 
by effecting an opening o the throttle te speed 
uphe engine; .and this operation results in an 
Increase :in he force exerted by the origine driv- 
en wa:ter pump -9 wi:th a 'resultant -increase in 
the pressure eXerted by :the water within the 
comlrtmeït 7 ofthe motor ; and this re- 
sutts ïn a .m0vement of :the valve member 
te the riht te :again ent the motor t8 and the 
va,ve cempartment '58 te the atmosphere. This 
results in a reduction of the lifferential of pres- 
sures aeting upon the power element of the me- 
ter :} wifh a respirant loading of the clutch 
lta-tes 'ly the expandng operation of %he c!utch 
springs, Thenwhen the gaseous pressure with- 
in the ,¢omturtment 8 is increased sufficiently 
te make .the force .exerted by the power element 
S tus :he force exer.ted by the power element 
5S equg:l:.to .the force exerted by the spring 
the walve 8 ïs again tapped. The power ele- 
ments S and 8 nd the spring 85 of the motor 
ùnï S constïtute :three separate sources of en- 
er.gy serving te operate the valve member 8. 
Et is apparent therefore that there is p'ovided, 
by :%ho hr-part three-wa.y bleed control valve 
: of my invention, means for effecting a clutch 
pluie 'toading .which is directly proportional' to 
the speed of the engine and this is exactly the 
reult desired -fer the clutch plate loading should 
increse proportionatet:y with lhe increase in en- 
gine torqùe. It is te be particularly noted t_hat 
inthe mechanism of my inwention the summaion 
of :the {oïds exerted by he power e!ement S8 and 
th.e i3uml operated power .element 55 always 
eluas.he foce exerted by :the spring 85 te effect 
a .alping er the valve 8. As the loafl exerted 
by :the pump  increases the load oî the power 
element :S$ decreas, the force xerçed by the 
sing  emaing a .constant; for with an in- 
crease in bhe former .]oad £he valve 8 is pushed 
 çhe righ, Fige 2, to vent the compartment 
 to he atmosphere; and when this occurs the 
differenial f preves actig on the power ele- 
ment  :is tower.ed. I.t fol10ws therefore that 
en the drier wishes te increase the clutch 
pla£e load]g .said operatien may be effected mere- 
1F 'by depressing the accelerater fo increase the 
sped-of the eng,e; 'for this eperatien resul in 
a peort.n,ty geater energation o the 
waer Pmp 59 ith  resultig expansion of the 
cttch sris -to increase the-cluth plate loadg. 
A I.ea-£ure er mF invention li i.n-the oçerati0n 
of the goçer:nor còntrolled vacuum cutin valve 
$$; er i {s t0  noted that after the valve 
is !aPPeal sh0uld the speed of the engine be 
dcd, . e.  the :ongle labors, thon the three 
f0Z¢es mining sad valve lapped il De un- 
ba]anced resu!t:ig ,.  mpvemnt o, t a!ve 
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8 fo the left, Figure 2, fo uncover the port 
and reconnect the motor O with the source of 
vacuum, that is the tank 9, said tank insuring 
a source of vacuum ai all rimes during the opera- 
tion of the clutch control mechanism of my 
vention. This operation of the valve 8 will, of 
course, through the resultant increase in ener- 
gization of the motor O, result in a lessening 
of the then existing clutch plate load, that is the 
load causing the engine fo labor. 10 
Now the vacuum connection with the valve 
port 32, Figure 2, is controlled by the vacuum 
cutin valve 33 the operation of which, by virtue 
of the electrical means disclosed in Figure 1, is 
controlled in part by the vehicle speed responsive 
governor, hot shown. Below governor speed, and 
with the accelerator released fo close the switch 
73, the governor operated switch 72 is closed fo 
energize the solenoid 74 fo open the valve 33 
cordingly it ïollows that the above described gO 
what may be termed recovery operation of the 
clutch control operation is only possible when the 
vehicle is traveling below governor speed; but 
with normal driving the engine torque is relatively 
high when the vehicle is traveling ai a ïairly high 
speed, that is above governor speed; accordingly, 
the above described recovery of çhe mechanism is 
hot needed ai this rime. 
The most important feature of my invention 
lies in the provision of the pressure differential $0 
operated vacuum suspended motor 4]; for with 
the inclusion of this motor in the mechanism 
there is provided power means for effecting the 
desired engagement of the clutch when the speed 
of the engine is suddenly increased. EXplaining 
the difficulty fo be overcome, and assuming for 
the moment that the mechanism does hot include 
the motor 4 ], should the driver suddenly increase 
the engine speed b.y say tramping hard upon the 
accelerator if would be necessary ai this rime 40 
to effect a corresponding substantial increase in 
the clutch plate loading; for otherwise the clutch 
would slip and the desired acceleration of the 
vehicle would hot be obtained. With the motor 
4 omitted ïrom the mechanism of Figure 2 this 
quik opening of the throttle would not result 
in a concurrent proportional increase in the 
clutch plate loading; this for the reason that due 
fo frictional resistance fo the movement of the 
air in the several conduits, the factor of inertia, 
and other factors, there would be a lag in the 
right-ward movement of the valve member 48. 
But with the motor 4  included in the mechanism 
this relatively high factor of acceleration of eno 
gine speed immediately results in a substantial 
increase in the gaseous pressure within the com- 
partment 48 of said motor. For if is fo be re- 
membered that the latter compartment is directly 
connected fo the intake maniïold 2 of the en- 
gine and when the throttle valve is opened wide 
fo increase the engine speed there results a sub- 
stantial decrease in the vacuum of the intake 
maniïold, that is, substantial increase in the 
gaseous pressure within said munifold. Now there 
is very little resistance fo flow of air ïrom the" {}5 
manifold fo the motor compartment 48 accord- 
ingly the substantial increase in gaseous pres- 
sure within the maniïold 2] is immediately 
lowed by a corresponding increase in the gaseous 
pressure within the motor compartment 48. 70 
Explaining the operation of the motor 4 if is 
to be noted that normally the gaseous pressure 
within the motor compartment 8 is equal fo the 
pressure within the compartment 4 of the motor 
and tht when the pressure within the latter 75 

8 
compartment is suddenly increased as explained 
above, there results a movement of the diaphragm 
40 fo the left, Figure 2; for said diaphragm is 
then subjected to a differential of pressures inas- 
much as the bleed valve 4 operates fo retard the 
flow of air from the compartment 48 fo the com- 
partment 48. The leftward movement of the 
diaphragm 4 results in a leftward movement of 
the valve sleeve 38 fo uncover the port 38 and 
connect the same with the recess 80 in the valve 
member 48. 
 If follows therefore that with the mechanism 
of my invention when the driver suddenly opens 
the throttle the bleed valve 8 is immediately 
operated by the motor 4 fo substantially increase 
the clutch plate loading exerted by the cluteh 
springs. However, with a normal operation of the 
vehicle the motor 4 does not corne into play the 
control being effected entirely by the motor 
unit 82. 
There is thus provided a shnple and compact 
clutch control mechanism the clutch being auto- 
matically disengaged when the accelerator is re- 
leased fo close the switch 73 and either the speed 
of the car is reduced below  cerin factor fo 
5perate the governor operated switch 72 or the 
transmission is operating in any setting except 
high gear said setting resulting in a closing of 
the switch 70. The clutch is subsequently re- 
engaged in two stages when the accelerator is 
depressed fo open the throttle the clutch loading 
during said engagement being proportional fo the 
engine speed; nd with the mechanism of my 
invention the clutch is automatically disengaged 
fo terminate an undesired laboring of the en- 
gine; furthermore, with the mechanism of my 
invention the clutch is quickly engaged, fo pre- 
vent a slipping clutch action, when the driver 
suddenly opens the engine throttle. 
Although only one embodiment of the inven- 
tion bas been illustrated and described, various 
changes in the fon nd relative arrangements 
of the parts may be made fo suit requirements. 
I claire: 
1. In an automotive vehicle provided with an 
accelerator, a friction clutch and an infernal com- 
bustion engine including an intake manifold; 
power means for operating the clutch including 
a pressure differential operated motor, valve 
means for controlling the operation of said motor 
including a three-way valve operable fo effect a 
clutch disengaging operation of the motor and 
initiate a controlled clutch engaging operation of 
said motor, a three-part three-way bleed valve 
operable fo control the ow of air into and from 
the motor via the three-way valve, a uid trans- 
mitting connection interconnecting the manifold 
and three-way valve, a uid transmitting con- 
nection interconnecting the three-way valve and 
bleed vah, e, a uid transmitting connection in- 
terconnecting the three-way valve with the mo- 
for, and mens for controlling the valve means 
comprising accelerator operated means for con- 
trolling the three-way valve, and power means, 
comprising water pressure operated means for op- 
erating one part of the bleed valve and a pressure 
differential operated motor for operating another 
part of the bleed valve, the water pressure oper- 
ated means being operative in accordance with the 
speed of the engine which is in turn controlled 
in part by an operation of the uccelerator. 
2. In an automotive vehicle provided with an 
accelerator, a throttle, force transmitting means, 
including a lost motion connection, intercon- 
necting the accelerator and throttle, a friction 
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clutch, and an infernal combustion engine in- 
cluding an intake manifold; power means for 
operating the clutch including a pressure dif- 
ferential operated motor, valve means for con- 
trol!ing the operation of said motor including a 
three-way valve and a three-way bleed valve op- 
erab!e fo control the flow of air into and from the 
motor via the three-way valve said operation 
being effected during a second stage of clutch 
engaging operation of the motor, a fluid trans- 
mitting connection interconnecting the mani- 
fold and three-way valve, a fluid transmitting 
connection interconnecting the three-way valve 
and bleed valve, a fluid transmitting connection 
interconnecting the three-way valve with the 
motor, fluid transmitting connections intercon- 
necting the bleed valve with the manifold, and 
means for controllLng the valve means fo effect 
a stage clutch engaging operation of the motor 
including an accelerator operated switch consti- 
tuting par of the means for controlling the 
three-way valve, and power means, comprising 
a water pressure operated means, for operating 
the bleed valve, the water pressure operated 
means being operative in accordance with the 
speed of the engine which is in turn controlled 
in part by an operation of the accelerator, and 
the accelerator operated switch being operated, 
to initiate a flrst stage of clutch engaging opera- 
tion of the motor, before the throttle is oper- 
ated, said operation of the switch being ruade 
possible by virtue of the presence of the afore- 
mentioned lost motion connection in the force 
transmitting means interconnecting the throttle 
and accelerator. 
3. In an automotive vehicle provided with an 
accelerator, a water motor, a friction clutch, an 
internal combustion engine including an intake 
manifold, an engine driven pump, and fluid 
transmitting means interconnecting the pump 
and motor; power means for operating the clutch 
including a vacuum motor, valve means for con- 
trolling the operation of the vacuum motor in- 
cluding a three-way valve operable fo effect a 
clutch disengaging operation of the vacuum mo- 
for and initiate a controlled clutch engaging op- 
eration of said motor, a bleed valve operable to 
control the fiow of air into and from the vacuum 
motor via the three-way valve, a fluid transmit- 
ring connection interconnecting the manifold and 
three-way valve, a fluid transmitting connection 
interconnecting the three-way valve and bleed 
valve, a fluid transmitting connection intercon- 
necting the three-way valve with the vacuum mo- 
tor, and means for controlling the valve means 

comprising accelerator operated means for con- 
trolling the three-way valve, and power means 
for operating the bleed valve including the afore- 
lnentioned water motor, a vacuum motor, and a 
5 spring, the sure of the forces exerted by the two 
latter motors opposing the force exerted by the 
spring. 
4. In an automotive vehicle provided with an 
accelerator, a water motor, a friction clutch, an 
10 infernal combustion engine including an intake 
manifold, an engine driven pump, and fluid 
transmitting means interconnecting the pump 
and motor; power means for operating the clutch 
including a vacuum motor, valve means for con- 
15 trolling the operation of the latter motor includ- 
ing a three-way valve opeïable to effect a clutch 
disengaging operation of said motor and inïtiate 
a controlled clutch engaging operation of said 
motor, a bleed valve operable fo control the flow 
20 of air into and from the vacuum motor via the 
three-way valve, a fluid transmitting connection 
interconnecting the manifold and three.-way 
valve, a fluid transmitting connection intercon- 
necting the three-way valve and bleed valve, a 
25 fluid translnitting connection interconnecting the 
three-way valve with the vacuum motor, and 
means for controlling the valve means compris- 
ing accelerator operated means for controlling 
the three-way valve, and power means for oper- 
30 ating the bleed valve including the aforemen- 
tioned water motor which is operable in accord- 
ance with the speed oï the engine, a vacuum mo- 
for and a spring, the sure of the forces exerted 
by the two latter motors opposing the force ex- 
35 erted by the spring; together with another vac- 
uum motor operable, when the vacuum within 
the saine is suddenly and substantially reduced, 
fo operate the bleed valve fo effect a clutch en- 
gaging operation of the clutch operating vacuum 
40 motor. 
EDWIN E. PIATHEI. 
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